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CLAIMS 

1 . (Currently amended) A signal transmission circuit comprising: 

a first signal transmission path for receiving a first input signal, and for outputting a 

corresponding first output signal which is delayed by a first delay time from the first input 

signal; 

a second signal transmission path for receiving a second input signal, and for 
outputting a corresponding second temporary signal which is delayed by a second delay time 
from the second input signal; 

an auxiliary signal transmission path for receiving the first input signal, and for 
outputting a first temporary signal having a third ^i-y mrmnhtrrt -nrith tin tiunjml JuUi Om^ 

a controlling unit for oompariug tho first output aignal and the Bi b t temporary oignal ' 
to gonorato an adjustment oontrol signal; an d 

n controllable delay u nit for roooiviiia tho ndjuatmcnt oo ntrol oignal t u u dj uu - ^ 
internal delay time thoroof, and for receiving th o oocond tcmpo i a i y rignnl f or output t ing u 
- eoond output sig r.n l which ia delayed by tho intoinnl d o lny time fro m tho second tcmp u iuxj 
signal; - 

a master delay unit for generating a master outnut sif W having * m fl ct^ ^i, y; 
a control unit for generator a n adjustment c ontr ol signal r^ nsive to the fW 
signal an d the master output sig nal; nnH 

a slave delay unit for penerating a second ouW responsive to th e adjustment 

control sig nal. 



path. 



2. (Original) The circuit of claim 1, wherein 

the auxiliary signal transmission path is a replica of the second signal transmission 



- 3. (Original) The circuit of claim 1, wherein 

the adjustment control signal is such that the first delay time substantially equals the 
second delay time plus the internal delay time. 

4. (Original) The circuit of claim 1, wherein 

the controllable delay unit is implemented by a voltage controlled delay. 
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5. (Original) The circuit of claim 1 , wherein the controllable delay unit 
comprises: 

a plurality of delay branches; and 

a multiplexer for selecting, responsive to the adjustment control signal, one of the delay 
branches. 

6. (Currently amended) signal transmission r i«n«t of claim 1, 
comprising: 

a first signal transmission p ath f o r rece i v ing a first innnt signal, and for niitp iminp » 
corresponding first output si rnal whi c h is del ayed bv a first Hrfav time from the first inrmt 
signal: 

a second signal transmission path for re iving a second input sip r.nl , an H w 
outputting a corresponding secon d te mnor arv signal which is delayed hy a second delay tim* 
from the second input si pnal; 

an auxiliary signal transmission path for recei v ing the first innut sip nal , an H for 
outputting a first temporary signal having a third delay associ a ted with the second delay rime- 

a controlling unit for comparing the first outnut sign a l and the first temporary sicmal 
to generate an adju stment control signal: and 

a controllable delay unit for receiving the adjustme n t control sip n al to adinst an 
internal delay time thereof, and for re ce i v ing the second temnorary signa l for ontp nttinp » 
second output signal which is delayed hv the in t ernal delay rime from the s^ond t^^, 
signal: 

wherein the controlling unit comprises: 

a master variable delay unit adapted to receive the first temporary signal, and 
having a master internal delay which is controlled by the adjustment control signal; and 

a control unit for receiving an output signal of the master variable delay unit 
and the first output signal to generate the adjustment control signal. 

7. (Original) The circuit of claim 6, wherein 

the master variable delay unit and the controllable delay unit are made identically, and . 
the master internal delay is controlled to substantially equal the internal delay of the 
controllable delay unit. 
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8. (Original) The circuit of claim 6, wherein the master variable delay unit 
comprises: 

a plurality of delay branches; and 

a multiplexer for selecting, responsive to the adjustment control signal, one of the delay 
branches. 

9. (Original) The circuit of claim 6, wherein the control unit comprises: 

a phase detector adapted to detect a phase difference between the first output signal 
and the output signal of the master variable delay unit, and to generate a detect signal 
responsive to the phase difference. 

1 0. (Original) The circuit of claim 9, wherein the master variable delay unit 
comprises: 

a plurality of delay branches; and 

a multiplexer for selecting, responsive to the adjustment control signal, one of the delay 
branches. 

11. (Original) The circuit of claim 9, wherein 

the control unit further includes an electric charge pump unit for generating the 
adjustment control signal responsive to the detect signal, and 

the master variable delay unit and the controllable delay unit are implemented by 
voltage controlled variable delay units. 

12. (Original) The circuit of claim 9, wherein 

the control unit further includes a register for generating the adjustment control signal 
responsive to the detect signal, and 

the master variable delay unit and the controllable delay unit are implemented by code 
controlled variable delay units. 

1 3 . (Original) The circuit of claim 1 , wherein 

the controlling unit is adapted to generate the adjustment control signal according to a 
phase difference between the first output signal and the first temporary signal. 
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14. (Currently amended) ^Fhe-A signal transmission r irmit nf n Ui m i ^ 
comprising : 

a first signal transmission path for receivi ng a first input signal, and for outnuttinp a 
corresponding first output signal whic h is delayed by a first delay time from the first inp ut 
' signal: 

a second signal transmission path for rec eiving a second input signal, and for 
outputting a corresponding second temporary sig n al which is delayed bv a second delay time 
from the second input sig nal; 

an auxiliary signal transmission path fo r receiving the first innut signal, and for 
outputting a first temporary signal having a third del a y associated with the second delay time- 

a controlling unit for comparing the firs t output signal and the first temporary sig nal 
to generate an adj ustment control signal: and 

a controllable delay unit for receiving the adjustment control signal to adjust an 
internal delay time thereof, and for recei v ing the second temporary signal for outp nttmg a 
second output signal which is delayed hv th e internal delay time from the second temporary 
signal: 

wherein the controlling unit is adapted to g enerate the adjustment control sig nal 
according to a phase dif ference betwee n th e first outmrt signal and the first temporary si gnal, 

wherein the adjustment control signal has a voltage level proportional to the phase 
difference according to a first proportionality constant, and 

wherein the internal phase delay has a magnitude proportional to the voltage level of 
the adjustment control signal according to a second proportionality constant 

15. (Original) The circuit of claim 14, wherein 

the product of the first proportionality constant and the second proportionality 
constant substantially equals one. 

16. (Currently amended) 33*e -A signal transmission ni r ^ t of claim 13, 
comprising : 

a first signal transmission path for receiving a first i n put signal and f or outputting a 
corresponding first output si gnal which is de l a yed hv a first del ay time from th. fw u^t 
signal: 
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a second signal transmission p a th for rece iving fl s ^nH in put signal ^ 
putputtins a corresponding second temporary signal which is H.. nw H K y a secnnH ri™ 
from the second input signal; 

an auxiliary signal transmission path for ^ivinp the first innnt ™a ^ 

outputting a first temporary sig na l having a third dela y assort t he seonnH H.1 av *w. 

a controlling unit for comparing the first output signal ,nH th. fost temnor a rv cign.i 
to generate an adj ustment control si gnal; anH 

a controllahle delay nnit for rec eiving the ad justment .octroi signa i tn aH ^ t a „ 
internal delay time thereof, and for receivi np the second temporary <x, , 

second output signal which is delayed b y th e internal de lay time frnn, tn. gq cond teTrmfm 
signal: 

wherein the controlling unit is adapted to general th c adjustment ron^l c^i 
according to a phase difference betwe en the first outp ut signal anH th. fir st temrinTarv ^ 
wherein the controlling unit comprises: 

a plurality of delay elements, each of which delays the first temporary signal 
by a predetermined delay time and outputs a delayed output signal; 

phase detectors corresponding the plurality of delay elements, each of the 
phase detectors for outputting phase comparison signals by comparing the phase of one signal 
of the output signals of the delay elements with the phase of the first signal transmission path- 
and 

an encoder for receiving each of the phase comparison signals output from the 
phase detectors and generating the control code. 

1 7. (Original) A data latch circuit of a semiconductor device comprising: 
a reference signal transmission path for delaying a reference signal by a 

predetermined first delay time and outputting a delayed reference signal; 

first through N-th data transmission paths for delaying first through N-th input data by 

a predetermined second delay time, respectively, and outputting delayed data of each of the 

input data; 

an auxiliary signal transmission path having delay characteristics identical with those of 
the first data transmission path, for receiving the reference signal; 

a master variable delay unit serially-connected to the auxiliary signal transmission 
path, and having a delay time which is controlled by a control signal; 
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first through N-th slave variable delay units serially-connected to the first through N- 
th data transmission paths, respectively, and having delay times which are controlled by the 
control signal; 

a control unit for receiving an output signal of the master variable delay unit and an 
output signal of the reference signal transmission path, and for generating the control signal 
in response thereto; and 

first through N-th data latch means for receiving output signals of the first through N- 
th slave variable delay units, respectively, responsive to the delayed reference signal. 

18. (Original) The circuit of claim 17, wherein the control unit comprises: 

a phase detector adapted to detect a phase difference between the output signal of the 
reference signal transmission path and the output signal of the master variable delay unit, and 
to generate a detect signal responsive to the phase difference. 

19. (Original) The circuit of claim 18, wherein 

the control unit further includes an electric charge pump unit for generating the 
control signal responsive to the detect signal, and 

the master variable delay unit and the first through N-th slave variable delay units are 
voltage controlled variable delay units. 

20. (Original) The circuit of claim 18, wherein 

the control unit further includes a register for generating the control signal responsive 
to the detect signal, and 

the master variable delay unit and the first through N-th slave variable delay units are 
digital code controlled variable delay units. 

2 1 . (Original) The circuit of claim 1 8, wherein 

the first through N-th data latch means and the phase detector are flip-flops. 

22. (Currently amended) A signal transmission method implemented in a signal 
transmission circuit having first and second signal transmission paths, each of which has 
different delay characteristics, the method comprising the steps of: 
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additionally including an auxiliary signal transmission path having delay 
characteristics identical with the second signal transmission path and a master variable delay 
unit serially-connected to the auxiliary signal transmission path; 

additionally including a slave variable delay unit serially-connected to the second 
signal transmission path; 

inputting a first input signal to the first signal transmission path and the auxiliary signal 
transmission path, and inputting a second input signal to the second signal transmission path; 

generating a control signal corresponding to the phase difference obtained by 
comparing the phase of an output signal of the first signal transmission path with the phase of 
an output signal of the master variable delay unit; 

controlling the delay time of the master variable delay unit by applying the control 
signal to the master variable delay unit; and 

controlling the delay time of the slave variable delay unit to be identical with the 
delay time of the master variable delay unit by applying the control signal to the slave 
variable delay unit. 

23. (Currently amended) A signal transmission circuit comprising: 
a First signal transmission path for receiving a first input signal, and for outputting a 
corresponding first output signal which is delayed by a first delay time from the first input 

signal; 

a second signal transmission path for receiving a second input signal, and for 
outoutting a corresponding second temporary signal which is delayed by a second delay time 
from the second input signal; 

an auxiliary signal transmission path which is a replica of the second signal 
transmission path, for receiving the first input signal, and for outputting a first temporary 
signal which is delayed by the second delay time from the first input signal; 

^- controllin g unit f ui cua ip .ri ng the firrt ou tput oignal and the first tcmpo iui j , . ife i iul 
to gonc rato an adjustment control signal; and 

a controllable delay unit for receiving the-an adjustment control signal to adjust an 
internal delay time thereof, and for receiving the second temporary signal for outputting a 
second output signal which is delayed by the internal delay time from the second temporary 
signal; 

a master delay unit for aerating a mast er delay si^l re spond to <w 
temporary signal: anH 
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a control unit for generating the adjustme n t control sip n al resp onsive, tn ih* fir«t 
temporary signal and the first output signal. 



23 



24. (Currently amended) A-The_signal transmission circuit compriaing: of claim 



n firot oignal transmission path for receiving a first input signal, and for outputt i ng a 
corresponding first output signal which in HnlnynH h y „ ^ ^ tf1y t i m r , fr o m ^ fi l fl t 
s igna l 

a aocond signal trnnnininninn pnth fern..,.^ n 1r nn n f f i np i lt -j fllJ l j i um i f ut 
outputting a corresponding se c ond temporary signal which ia delayed by a second delay t i m u 
from tho second input oignal; 

an auxiliary oignal transmission path whioh is a roplioa of the soooud .. iguul 
transmission path, for roooiving tho first in p u t aignal, and for outputting a fust U u np u iap 
signal whioh io delayed by tho aocond delay time from tho first input aignal; 

n controlling unit for oomparing tho firat output signal and tho first tomporary signal 
to generate an adjuotmont control oignal; aad 

n c ontrollablo delay unit for roooiving tho adjustment control aignal to adjust aa 
internal delay time thereof, and for receiving th o s econd temporary rignal for out put ^ a 
oeoond output aignal which is delayed by tli u internal dolay time fr o m the se c on d tempuioi y 
signal, 

wherein the sum of the second delay time and the internal delay time is controlled to 
substantially equal the first delay time. 

25. (Original) A signal transmission circuit comprising: 

a first signal transmission path for receiving a first input signal, and for outputting a 
corresponding first output signal which is delayed by a first delay time from the first input 
signal; 

a second signal transmission path for receiving a second input signal, and for 
outputting a corresponding second temporary signal which is delayed by a second delay time 

from the second input signal; 

an auxiliary signal transmission path which is a replica of the second signal 
transmission path, for receiving the first input signal, and for outputting a first temporary 
signal which is delayed by the second delay time from the first input signal; 
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a controlling unit comprising a master variable delay unit for receiving the first 
temporary signal and an adjustment control signal, and a control unit for comparing the 
output signal of the master variable delay unit and the first output signal, and generating the 
adjustment control signal; and 

a slave variable delay unit for receiving the adjustment control signal to adjust an 
internal delay time thereof, and for receiving the second temporary signal for outputting a 
second output signal which is delayed by the internal delay time from the second temporary 
signal, 

wherein the sum of the second delay time and the internal delay time is controlled to 
substantially equal the first delay time. 

26. (Currently amended) A signal transmission circuit comprising: 

a clock signal transmission path for receiving a clock input signal, and for outputting 

a corresponding clock output signal which is delayed by a first delay time from the clock 

input signal; 

at least one data signal transmission path for receiving a data input signal, and for 
outputting a corresponding data temporary signal which is delayed by a second delay time 
from the data input signal; 

an auxiliary signal transmission path which is a replica of the at least one data signal 
transmission path, for receiving the clock input signal, and for outputting a clock temporary 
signal which is delayed by the second delay time from the clock input signal; 

a controlling unit for comparing the clock output signal and the clock temporary 
s ignal to generat e an adjustment control oignal; and 

fr oontrollablo delay unit for r e ceiving th e adjustment control signal to adjust an 
internal delay timo thoroof, and for rccoMng the data temporary signal for outputting a data 
output o ignal which is delayed by the internal delay timo from th e data t e mporary oignal; 

a master variable delay unit to generate a master output signal responsive to a control 
signal and the clock signal dela yed bv the first delay time- 

at least one slave delay unit corresponding the at least on e data transmi ssion oath 
adapted to operate responsive to the con trol signal-, 

a phase detector for generating a phase signal to indicate a phase difference between 
the clock signal delayed bv the first del a y time and the master output signal; and 

a control u nit to generate the control signal responsive to the phase signal . 
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27. (Original) A signal transmission circuit comprising: 

a clock signal transmission path for receiving a clock input signal, and for outputting 
a corresponding clock output signal which is delayed by a first delay time from the clock 
input signal; 

a data signal transmission path for receiving a data input signal, and for outputting a 
corresponding data temporary signal which is delayed by a second delay time from the data 
input signal; 

an auxiliary signal transmission path which is a replica of the data signal transmission 
path, for receiving the clock input signal, and for outputting a clock temporary signal which 
is delayed by the second delay time from the clock input signal; 

a controlling unit comprising a master variable delay unit for receiving the clock 
temporary signal and an adjustment control signal, and a control unit for comparing the 
output signal of the master variable delay unit and the clock output signal, and generating the 
adjustment control signal; and 

a slave variable delay unit for receiving the adjustment control signal to adjust an 
internal delay time thereof, and for receiving the data temporary signal for outputting a data 
output signal which is delayed by the internal delay time from the data temporary signal. 

28. (Original) A signal transmission circuit comprising: 

a clock signal transmission path for receiving a clock input signal, and for outputting 
a corresponding clock output signal which is delayed by a first delay time from the clock 
input signal; 

a data signal transmission path for receiving a data input signal, and for outputting a 
corresponding data temporary signal which is delayed by a second delay time from the data 
input signal; 

an auxiliary signal transmission path which is a replica of the data signal transmission 
path, for receiving the clock input signal, and for outputting a clock temporary signal which 
is delayed by the second delay time from the clock input signal; 

a controlling unit comprising a first voltage controlled variable delay unit for 
receiving the clock temporary signal and an adjustment control signal, and a phase detector 
for detecting a phase difference between the output signal of the first voltage controlled 
variable delay unit and the clock output signal and generating a detect signal responsive to 
the phase difference, and an electric charge pump unit for generating the adjustment control 
signal responsive to the detect signal; and 
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a second voltage controlled variable delay unit for receiving the adjustment control 
signal to adjust an internal delay time thereof, and for receiving the data temporary signal for 
outputting a data output signal which is delayed by the internal delay time from the data 
temporary signal, 

wherein the sum of the second delay time and the internal delay time is substantially 
controlled to equal the first delay time. 

29, (Original) A signal transmission circuit comprising: 

a clock signal transmission path for receiving a clock input signal, and for outputting 
a corresponding clock output signal which is delayed by a first delay time from the clock 
input signal; 

a data signal transmission path for receiving a data input signal, and for outputting a 
corresponding data temporary signal which is delayed by a second delay time from the data 
input signal; 

an auxiliary signal transmission path which is a replica of the data signal transmission 
path, for receiving the clock input signal, and for outputting a clock temporary signal which 
is delayed by the second delay time from the clock input signal; 

a controlling unit comprising a first digital code controlled variable delay unit for 
receiving the clock temporary signal and a digital code signal, and a phase detector for 
detecting a phase difference between the output signal of the first digital code controlled 
variable delay unit and the clock output signal and generating a detect signal responsive to 
the phase difference, and a register for generating the digital code signal responsive to the 
detect signal; and 

a second digital code controlled variable delay unit for receiving the digital code 
signal to adjust an internal delay time thereof, and for receiving the data temporary signal for 
outputting a data output signal which is delayed by the internal delay time from the data 
temporary signal, 

wherein the sum of the second delay time and the internal delay time is controlled to 
substantially equal the first delay time. 
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